Nitric oxide synthase activity is required for postsynaptic differentiation of the embryonic neuromuscular junction.
Agrin, a synapse-organizing protein externalized by motor axons at the neuromuscular junction (NMJ), initiates a signaling cascade in muscle cells leading to aggregation of postsynaptic proteins, including acetylcholine receptors (AChRs). We examined whether nitric oxide synthase (NOS) activity is required for agrin-induced aggregation of postsynaptic AChRs at the embryonic NMJ in vivo and in cultured muscle cells. Inhibition of NOS reduced AChR aggregation at embryonic Xenopus NMJs by 50-90%, whereas overexpression of NOS increased AChR aggregate area 2- to 3-fold at these synapses. NOS inhibitors completely blocked agrin-induced AChR aggregation in cultured embryonic muscle cells. Application of NO donors to muscle cells induced AChR clustering in the absence of agrin. Our results indicate that NOS activity is necessary for postsynaptic differentiation of embryonic NMJs and that NOS is a likely participant in the agrin-MuSK signaling pathway of skeletal muscle cells.